Churg-Strauss syndrome (CSS) is known to mainly involve small vessels; thus, in the event of large-vessel disease, other causes must be taken into consideration. We report a case of CSS with recurrent arterial dissection of the cervicocephalic arteries. A 74-yearold man with CSS visited the emergency department because of sudden left hemiparesis. He had been taking corticosteroids as CSS treatment for 12 years. He had a confirmed right vertebral dissection 10 years before and a right distal internal carotid artery dissection 1 year before. As the arterial dissection occurred in the same vessel region a year before, a stent was deployed in the region. A large cervicocephalic artery dissection in patients with CSS that is well regulated with immunotherapy is likely caused by the long-term corticosteroid therapy weakening the vessel wall; therefore, replacement with the appropriate immunotherapy should be considered.
INTRODUCTION
Churg-Strauss syndrome (CSS) is a disseminated small-vessel systemic necrotizing vasculitis with extravascular granulomas that occurs exclusively among patients with asthma and tissue eosinophilia [1] . Corticosteroid is one of the most important treatments for CSS. It is used as the first-line therapy and often administered for long periods [1] . In patients with CSS, small vessels are typically involved, but medium vessels such as the coronary and middle cerebral arteries have also been reported to be involved [2, 3] . However, no report has described cases of CSS involving large vessels such as the carotid artery. In cases of CSS with a large-vessel involvement, the mechanisms of stroke is unsettled because of difficulty of vessel biopsy. The cause of stroke in patients with CSS could be either the direct involvement of CSS of the large cervicocephalic vessels or secondary to a comorbidity or the adverse effects of the CSS treatment.
Herein, we report a case of CSS with recurrent arterial dissection of the large cervicocephalic arteries and discuss the possible mechanisms of stroke in patients with CSS during long-term steroid therapy. https://doi.org/10.23838/pfm.2019.00114
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CASE REPORT
A 74-year-old man was admitted with sudden left hemiparesis and left-side neglect. He had a history of asthma, hypereosinophilia, mononeuritis multiplex, and paranasal sinus abnormality and was diagnosed as having CSS in accordance with the diagnostic criteria of the American College of Rheumatology [4] . Since 12 years before, when he was first diagnosed as having CSS, he had been receiving treatment with 15-mg/day prednisolone and 100-mg/day azathioprine.
Prednisolone was continuously administered at < 20 mg/ day, except in the initial stage of the disease. Recently, he showed no worsening of symptoms related to CSS, and his peripheral eosinophil count was within the normal range of 120/ L. He had no risk factor of stroke, except hyperlipidemia.
The patient had multiple episodes of ischemic cerebrovas-cular events. He had a history of multiple cerebellar infarctions due to the right vertebral artery dissection 10 years before ( Fig. 1A-C) . A year before, he had recurrent border-zone infarcts (both internal and cortical) in the right hemisphere.
Magnetic resonance angiography (MRA) revealed an occlusive lesion on the right distal internal carotid artery (ICA), which was completely recanalized on the MRA performed 6 months later, suggesting spontaneous dissection as the cause of the stroke (Fig. 1D, E) . The patient denied any trauma, infection, or symptoms related to CSS during the events. Brain magnetic resonance imaging revealed an infarction in the territory of the right middle cerebral artery, and MRA revealed an occlusion of the right distal ICA, which increased the suspicion of dissection recurrence ( Fig. 2A-C) . Emergent diagnostic angiography revealed a tapered occlusion of the right ICA with the "flame" sign, without carotid bulb involvement and highly suggestive of dissection ( Fig. 2D ) [5] . Owing to clinical deterioration and marked perfusion delay in the right cerebral hemisphere, a permanent stent placement was planned. By using a Prowler 14 microcatheter (Cordis Corp., Miami Lakes, FL, USA), we entered the ophthalmic segment of the distal ICA, after checking the true lumen on microcatheter angiography ( Fig. 2E) . We deployed the carotid wall stent 9/50 (Boston Scientific Corp., Marlborough, MA, USA) from the distal common carotid artery to the cervical ICA and subsequently performed another angiography, which confirmed no distal ICA flow (Fig. 2F ). Thus, we de- (Fig. 2G) . The final angiography images showed resolution of the right ICA occlusion with improved perfusion of the right hemisphere. The patient's NIHSS score improved to 10 points, and he was transferred to the rehabilitation department. The azathioprine therapy was maintained, and he well tolerated the reduced corticosteroid dose.
Written informed consent was obtained from the patient for the publication of this case report.
DISCUSSION
Ischemic stroke is uncommon in patients with CSS [6] . The cause of ischemic stroke is diverse. In most cases, stroke is of cardioembolic origin due to cardiac involvement of CSS [7] or small deep infarcts due to eosinophilic inflammation and necrotizing vasculitis of the capillaries or arterioles [6] . In patients with CSS, a large-vessel stroke can occur, with artery dissection as a possible cause. However, only coronary artery dissection has been reported, and cerebral artery dissection has not been reported [3] . To our knowledge, this is the first case report of recurrent spontaneous dissection of the large vessels that involved both the intracranial and extracranial cervicocephalic arteries in a patient with CSS well controlled with long-term steroid therapy.
The association of spontaneous dissection with CSS or long-term steroid therapy is largely unknown. The advent of corticosteroid treatment undoubtedly improves the overall prognosis of patients with CSS but may have deleterious effects on the cardiovascular system [1, 8, 9] . Long-term use of steroids is associated with arterial atherosclerosis and has adverse effects on arterial connective tissues [9, 10] . In addition, it causes hypertension and hyperlipidemia, which have negative effects on blood vessels [11] . On the contrary, longterm steroid therapy can increase blood vessel fragility due to its negative effect on connective tissue strain [8] . In this regard, aortic aneurysm occurs after long-term corticosteroid therapy [8] , which causes catheter-induced bilateral coronary artery dissection [12] . Arecent case report showed that multiple cervical vessel dissections occurred after 2 weeks of short-term corticosteroid therapy, suggesting indirectly that the steroid therapy could also affect the cervical artery [10] .
Vessel fragility is highly likely related to the long-term corticosteroid therapy in our patient, who experienced frequent (three recurrences) spontaneous cervicocephalic dissections during long-term corticosteroid therapy, with well-controlled CSS. In this case, we decided to switch from the corticosteroid therapy to immunotherapy. Our present case suggests that if spontaneous dissection occurs repeatedly in a patient with an autoimmune disease such as CSS, vessel fragility related to corticosteroid therapy should be suspected and the corticosteroid dose should be decreased or replaced with other immunotherapies. On the contrary, increased corticosteroid or immunotherapy dose could be considered when stroke occurs during deterioration of autoimmune disease.
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